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SPECIFICATION 



D ISPLAY DEVICE FOR P R E SLF NT AT TO N _ 

TECHNICAL FIELD 

The present invention relates to a pointing device using a 
gyrosensor and a display device for presentation using a projection 
type image display device such as a liquid crystal projector. 

BACKGROUND ART 

Recently, cases that an image by a computer and a dynamic 
image are displayed using a projection type image display device such 
as a liquid crystal projector and effective presentation is made using 
a pointing device increase, and a device that utilizes a gyrosensor for 
the pointing device is proposed. The pointing device utilizing the 
gyrosensor moves the body to a specific direction, samples the 
information of relative positions before and after the movement every 
fixed time, and transmits the relative positional information to the 
display device. The display device moves a selected position of a 
menu item included in a main menu on the screen based upon the 
received relative positional information, moves and the cursor and a 
point, pans and moves a picture in a picture. 

DISCLOSURE OF THE INVENTION 

However, in the pointing device using the gyrosensor according 
to these prior art, as the inclination of the body of the pointing device 
using the gyrosensor is detected as linear movement in a direction 
according to the inclination, the pointing device has a defect that an 
operation for continuously advancing directly in a direction of the 
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* x-axis or in a direction of the y-axis on a display screen is difficult, 
a component in the other direction is mixed without fail and movement 
to be direct curves. 

The pointing device also has a problem that it takes much time 
to determine a direction because the direction is not determined until 
a predetermined value is acquired by using a method of determining 
either of the x-axis or the y-axis on which the whole movement amount 
reaches the predetermined value earlier as a motional direction, 
resetting when the direction is determined and repeating it. 

Then, to solve the problem, the invention is based upon a 
display device for presentation formed by a pointing device provided 
with means for detecting angular velocity in a horizontal direction 
and in a vertical direction and means for transmitting the detected 
angular velocity information and an image display device provided 
with receiving means for receiving the angular velocity information 
transmitted from the pointing device and a function for moving an 
image such as a cursor and a point displayed on a screen according to 
a movement amount acquired by sampling the received angular 
velocity information, and is characterized in that means for 
comparing a component in the horizontal direction (the x-axis 
component) of a movement amount first acquired and a component in 
the vertical direction (the y-axis component) after the pointing device 
is reset, judging that a movement input is provided only in the 
horizontal direction in case the absolute value of the x-axis 
component is larger than the absolute value of the y-axis component 
and judging that a movement input is provided only in the vertical 
direction in case the absolute value of the y-axis component is larger 
than the absolute value of the x-axis component, means for judging 
that a movement input is continuously provided only in the horizontal 
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direction in case the coordinates of a movement amount input next or 
subsequently after the movement input is provided only in the 
horizontal direction are located in leading-in areas encircled by 
straight lines y = ax and y = -ax (a > 1) having the x-axis between them 
and judging that a movement input is provided only in the vertical 
direction in case the coordinates are located outside the 
above-mentioned areas and means for judging that a movement input 
is continuously provided only in the vertical direction in case the 
coordinates of a movement amount input next or subsequently after 
the movement input is provided only in the vertical direction are 
located in leading-in areas encircled by straight lines y = x/a and y = 
-x/a having the y-axis between them and judging that a movement 
input is provided only in the horizontal direction in case the 
coordinates are located outside the above-mentioned areas are 
provided. 

Further, the invention is based upon the above-mentioned 
device, and is characterized in that means for monitoring a calculated 
value of a movement amount while a movement amount is provided 
only in a horizontal direction or in a vertical direction is provided and 
means for changing the inclination a of straight lines in case a 
component in the horizontal direction of a movement amount or a 
component in the vertical direction increases or decreases by fixed 
width is provided. 

Besides, the invention is based upon the above-mentioned 
device and is characterized in that means for monitoring a calculated 
value of a movement amount while a movement input is provided only 
in a horizontal direction and judging that a movement input is 
provided only in a vertical direction in case the absolute value of a 
component in the horizontal direction of a movement amount 
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* decreases by fixed width and the absolute value of a component in the 
vertical direction decreases by fixed width and means for monitoring 
a calculated value of a movement amount while a movement input is 
provided only in the vertical direction and judging that a movement 
input is provided only in the horizontal direction in case the absolute 
value of the component in the vertical direction of the movement 
amount decreases by fixed width and the component in the horizontal 
direction decreases by fixed width are provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing the configuration of the 
invention; and 

FIGs. 2A to 2C are graphs for explaining the invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Referring to the drawings, an embodiment of the invention will 
be described below. 

FIG. 1 is a block diagram showing the configuration of a display 
device for presentation according to the invention. As shown in FIG. 
1, a reference number 1 denotes a screen. A reference number 20 
denotes a pointing device and the pointing device is formed by a group 
of buttons 21 such as reset buttons, angular velocity detecting means 
22, data transmitting means 23 and a pointing device system 
microcomputer 24. A reference number 30 denotes an image display 
device and the image display device is formed by data receiving means 
31, display means 32 and an image display device system 
microcomputer 33. 

In the angular velocity detecting means 22, each velocity sensor 
such as a gyrosensor is built, converts three-dimensional information 



to two-dimensional information in a horizontal direction and in a 
vertical direction, reads (samples) relative positional information 
before and after movement every fixed time, and detects relative 
positions before and after the movement. 

The pointing device system microcomputer 24 controls the 
whole pointing device 20, discriminates detected relative positional 
information, and the information is transmitted from the data 
transmitting means 23 to the data receiving means 31 by wireless. The 
display device for presentation is formed by these, a computer image 
not shown is projected onto the screen 1 from the image display device 
30, and various display and operations are performed based upon the 
image using the pointing device 20. 

Figs. 2A to 2C are graphs for explaining the invention. As in 
the embodiment of the above-mentioned each invention; the 
movement on the screen was often made either in the horizontal 
direction or in the vertical direction, an operation either for the 
horizontal direction or for the vertical direction was required to be 
continuously executed in case the pointing device 20 was operated. 
Then, in the invention, after the pointing device 20 is reset by 
pressing its reset button 21, the absolute value of a component in a 
horizontal direction (the x-axis component) of a movement amount 
acquired based upon relative positional information initially input 
and the absolute value of a component in a vertical direction (the 
y-axis component) are compared, in case the absolute value of the 
x-axis component is larger than the absolute value of the y-axis 
component, a movement input is regarded as provided only in the 
horizontal direction, and in case the absolute value of the y-axis 
component is larger than the absolute value of the x-axis component, 
a movement input is regarded as provided only in the vertical 
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direction. That is, in case an acquired movement amount is plotted in 
the graph shown in FIG. 2A and the coordinates of the movement 
amount are located in leading-in areas (A, H, D, E) encircled by 
straight lines y - x and y = -x having the x-axis between them, a 
movement input is regarded as provided only in the horizontal 
direction and no input is regarded as provided in the vertical 
direction. In areas (B, C, F, G) except the above-mentioned 
leading-in areas, a movement input is regarded as provided only in the 
vertical direction and no input is regarded as provided in the 
horizontal direction. 

Further, a movement amount next acquired will be referred. 
That is, in case the coordinates of a movement amount input next or 
subsequently are located in leading-in areas (slant line areas shown 
in FIG. 2B) encircled by straight lines y = ax and y = -ax (a > 1) having 
the x-axis between them after a movement input is provided only in the 
horizontal direction, a movement input is regarded as continuously 
provided only in the horizontal direction, and when the coordinates 
are located outside the above-mentioned areas, the movement input is 
regarded as changed to a movement input in only the vertical 
direction. 

Similarly, in case the coordinates of a movement amount input 
next or subsequently are located in leading-in areas (slant line areas 
shown in FIG. 2C) encircled by straight lines y = x/a and y = -x/a 
having the y-axis between them after a movement input is provided 
only in the vertical direction, a movement input is regarded as 
continuously provided only in the vertical direction, and when the 
coordinates are located outside the above-mentioned areas, the 
movement input is regarded as changed to a movement input in only 
the horizontal direction. 
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In this case, as a movement input is regarded as provided either 
in the vertical direction or in the horizontal direction as a result of 
comparison between the components of a movement amount when 
relative positional information is first detected and the movement 
amount is acquired and subsequent movement is regarded as 
continuous movement in only the former direction even if the 
component in the other direction slightly surpasses, movement either 
in the vertical direction or in the horizontal direction can be 
continuously input even if a direction is slightly changed only by 
taking care of a first direction when the pointing device 20 is operated 
and the operability is enhanced. 

In case the leading-in area is converted, for example, in case 
traveling speed in the horizontal direction decreases and a component 
in the vertical direction is detected in conversion from the leading-in 
area in the horizontal direction to the leading-in area in the vertical 
direction, it is desirable that the leading-in area is immediately 
converted. 

That is, in case a calculated value of a movement amount is 
monitored while a movement input is provided only in the horizontal 
direction, a component in the horizontal direction of the movement 
amount decreases by fixed width (by a fixed value) and a component 
in the vertical direction is detected, a movement input is regarded as 
provided only in the vertical direction. Similarly, in case a calculated 
value of a movement amount is monitored while a movement input is 
provided only in the vertical direction, a component in the vertical 
direction of the movement amount decreases by fixed width (by a 
fixed value) and a component in the horizontal direction is detected, 
a movement input is regarded as provided only in the horizontal 
direction. Concretely, when the movement of the pointing device is 
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moderated so as to change the direction of movement to the other 
direction while a movement input is provided in the same direction on 
the x-axis or on the y-axis by the operation of the pointing device 20, 
the movement in the current direction is immediately switched to 
movement in the other direction. 

In other words, in the invention, a calculated value of a 
movement amount is monitored while a movement input is provided 
only in the horizontal direction or in the vertical direction and in case 
a component in the horizontal direction of a movement amount or a 
component in the vertical direction increases or decreases by fixed 
width (by a fixed value), a leading-in area can be converted by 
changing the inclination a of a straight line. 

INDUSTRIAL APPLICABILITY 

As described above, according to the invention, a movement 
input in the same direction is facilitated by comparing a component 
in the horizontal direction (the x-axis component) of a movement 
amount first acquired and a component in the vertical direction (the 
y-axis component) after the pointing device is reset, regarding a 
movement input as provided only in the horizontal direction in case 
the absolute value of the x-axis component is larger than the absolute 
value of the y-axis component, regarding a movement input as 
provided only in the vertical direction in case the absolute value of 
the y-axis component is larger than the absolute value of the x-axis 
component and regarding a movement input as provided in the same 
direction unless the ratio of components of movement inputs is 
greatly changed subsequently, and the operability is enhanced. 

Besides, when the movement of the pointing device is 
moderated so as to change the direction of movement to the other 
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direction while the movement in the same direction on the x-axis or 
on the y-axis is input by the operation of the pointing device, the 
movement in the current direction is immediately switched to the 
movement in the other direction and the operability is enhanced. 
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